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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus 

and a method for wire bonding, capable of dealing with a p^^te******.****^ 
narrow electrode pitch at a first bonded part and - 
obtaining a sufficient bonding strength at a second 
bonded part. 

SOLUTION: The method for wire bonding comprises the |- 
steps of forming the first bonded part by an inside 
capillary 12, having a distal end 12a of a fine diameter, 
relatively movably providing an outside capillary 14 in the 
longitudinal axial direction at the outside of the capillary _ 
12, and simultaneously, forming a second bonded part, 
by using both the capillary 12 and the capillary 14. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Drawing 1 is drawing for explaining an example of the conventional 
wirebonding process. Wirebonding shown in drawing 1 joins first the end of a bonding wire 2 which 
consists of a golden wire as opposed to external connection electrode la of the IC chip 1 as mounted 
components ( drawing 1 (a) and drawing 1 R> 1 (b)). Under the present circumstances, the ball is 
beforehand formed in the point of a bonding wire 2, and the end of a bonding wire is joined to electrode 
la by pressing a ball to electrode la of IC chip at the head of a capillary 3. This junction is performed by 
heating at an external heater, and the press by the capillary 3. Moreover, a supersonic wave may be 
impressed to the press and coincidence by the capillary. A part for this junction or a joint is called the 
1st bond. 

[0004] Next, a capillary 3 is moved to up to the electrode (terminal) 4 of the leadframe or mounting 
substrate which should be connected with the IC chip 1 ( drawing 1 (c)). At this time, a bonding wire 2 
passes the breakthrough of the core of a capillary 3, and lets it out from the head of a capillary 3. 
[0005] After a capillary 3 moves onto an electrode 4, a bonding wire 2 is joined to an electrode 4 by 
pressing the head of a capillary 3 to an electrode 4 ( drawing 4 (d)). Under the present circumstances, a 
bonding wire 2 is joined to an electrode 4 by pressing by the capillary 3, heating at an external heater. A 
supersonic wave may be impressed to press and coincidence of a capillary. And the thrust at the time of 
junction cuts a bonding wire 2, and wirebonding is completed. A part for this junction or a joint is called 
the 2nd bond. 

[0006] Drawing 2 is the side elevation of the capillary used for the conventional wirebonding, (a) shows 
a general capillary and (b) shows the capillary of a bottleneck mold. 

[0007] A taper is attached to a point and the capillary shown in drawing 2 (a) serves as a cone 
configuration, and it is constituted so that an end face may serve as a predetermined area. The capillary 
of this configuration was used to the conventional IC chip with an inter-electrode, comparatively large 
pitch. 

[0008] On the other hand, the capillary of the bottleneck mold shown in drawing 2 (b) is formed in the 
shape of [ of an appearance with the thin point of a cone configuration part ] a cylindrical shape, 
although the edge is similarly formed in the cone configuration. The capillary of such a configuration is 
used to IC chip with a narrow inter-electrode pitch. That is, when the inter-electrode pitch of IC chip 
becomes narrow, in the conventional capillary shown in drawin g 2 (a), it is because there is a possibility 
that the flank of a capillary may contact the bonding wire connected to the adjoining electrode. If it is 
the capillary of the bottleneck mold shown in drawing 2 (b), the distance between the bonding wires of 
an adjoining electrode is securable with a cylindrical shape-like part with a thin head. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the wirebonding equipment for carrying out 
wirebonding of between the external connection terminal of electronic parts, such as IC chip, and the 
terminals of a mounting substrate, an approach, and the semiconductor device manufactured by such 
equipment with respect to wirebonding equipment and an approach. 

[0002] In recent years, in connection with the densification of IC chip, the pitch of the external 
connection terminal for connecting IC chip to an external circuit tends to narrow increasingly. In order 
to join a bonding wire to the external connection terminal of such a narrow pitch, what also has the head 
of a capillary thin [ a diameter ] established in a wire bonder is used. 
[0003] 

[Description of the Prior Art] Drawing 1 is drawing for explaining an example of the conventional 
wirebonding process. Wirebonding shown in drawing 1 joins first the end of a bonding wire 2 which 
consists of a golden wire as opposed to external connection electrode la of the IC chip 1 as mounted 
components ( drawing 1 (a) and drawing 1 R> 1 (b)). Under the present circumstances, the ball is 
beforehand formed in the point of a bonding wire 2, and the end of a bonding wire is joined to electrode 
la by pressing a ball to electrode la of IC chip at the head of a capillary 3. This junction is performed by 
heating at an external heater, and the press by the capillary 3. Moreover, a supersonic wave may be 
impressed to the press and coincidence by the capillary. A part for this junction or a joint is called the 
1st bond. 

[0004] Next, a capillary 3 is moved to up to the electrode (terminal) 4 of the leadframe or mounting 
substrate which should be connected with the IC chip 1 ( drawin g 1 (c)). At this time, a bonding wire 2 
passes the breakthrough of the core of a capillary 3, and lets it out from the head of a capillary 3. 
[0005] After a capillary 3 moves onto an electrode 4, a bonding wire 2 is joined to an electrode 4 by 
pressing the head of a capillary 3 to an electrode 4 ( drawing 4 (d)). Under the present circumstances, a 
bonding wire 2 is joined to an electrode 4 by pressing by the capillary 3, heating at an external heater. A 
supersonic wave may be impressed to press and coincidence of a capillary. And the thrust at the time of 
junction cuts a bonding wire 2, and wirebonding is completed. A part for this junction or a joint is called 
the 2nd bond. 

[0006] Drawing 2 is the side elevation of the capillary used for the conventional wirebonding, (a) shows 
a general capillary and (b) shows the capillary of a bottleneck mold. 

[0007] A taper is attached to a point and the capillary shown in drawing 2 (a) serves as a cone 
configuration, and it is constituted so that an end face may serve as a predetermined area. The capillary 
of this configuration was used to the conventional IC chip with an inter-electrode, comparatively large 
pitch. 

[0008] On the other hand, the capillary of the bottleneck mold shown in drawing 2 (b) is formed in the 
shape of [ of an appearance with the thin point of a cone configuration part ] a cylindrical shape, 
although the edge is similarly formed in the cone configuration. The capillary of such a configuration is 



http ://www4 .ipdl .ncipi .go.jp/cgi-bin/tran_web_cgi_ejj e 



10/28/2005 



JP,2002- 164379, A [DETAILED DESCRIPTION] 



Page 2 of 6 



used to IC chip with a narrow inter-electrode pitch. That is, when the inter-electrode pitch of IC chip 
becomes narrow, in the conventional capillary shown in drawing 2 (a), it is because there is a possibility 
that the flank of a capillary may contact the bonding wire connected to the adjoining electrode. If it is 
the capillary of the bottleneck mold shown in drawing 2 (b), the distance between the bonding wires of 
an adjoining electrode is securable with a cylindrical shape-like part with a thin head. 
[0009] 

[Problem(s) to be Solved by the Invention] Drawing 3 (a) is drawing which looked at the 2nd bond part 
at the time of performing wirebonding using the capillary shown in above-mentioned drawing 2 (a) from 
the top. Circular partial 3a is the cross section of the bonding wire 2 cut by the capillary, and partial 3b 
of the shuttle-race-back mold on it is equivalent to the part in which the bonding wire 2 was crushed by 
press of a capillary. 

[0010] On the other hand, drawing 3 (b) is drawing which looked at the 2nd bond part when the 
bottleneck mold capillary shown in drawing 2 (b) performs wirebonding from the top. Like drawing 3 
(a), circular partial 3a is the cross section of the bonding wire 2 cut by the bottleneck mold capillary, and 
partial 3b of the shuttle-race-back mold on it is equivalent to the part in which the bonding wire 2 was 
crushed by press of a bottleneck mold capillary. 

[001 1] Here, the part by which a bonding wire 2 is joined to the electrode 4 of the circuit board is 
crushed partial 3a. Although crushed partial 3b which is shown in drawing 3 (a) has a big area 
corresponding to the outer diameter at the head of a capillary, since the outer diameter of a capillary is 
small, crushed partial 3b which is shown in drawing 3 (b) is quite smaller than crushed partial 3b which 
is shown in drawing 3 (a). 

[0012] As mentioned above, when a bottleneck mold capillary was used for wirebonding of IC chip of a 
narrow electrode pitch, the plane-bf-composition product of the bonding wire in the 2nd bond part 
became small, and there was a problem that bonding strength could not fully be obtained. 
[0013] The approach of pressing the 2nd bond part again after bonding to JP,61-121344,A, increasing 
the sticking-by-pressure area of a bonding wire to it, and increasing bonding strength, in order to solve 
an above-mentioned problem is proposed. 

[0014] Moreover, the approach of sticking a ball by pressure further from the 2nd bond part in another 
process after bonding termination of the 2nd bond part is also proposed. 

[0015] However, since these approaches need to perform a press process as another process further after 
the 2nd bond termination, they have a possibility that a location gap of the location to press may arise. 
Moreover, there is also a problem that stress joins the part joined to the beginning of a bonding wire. 
Furthermore, there is also a problem of buildup of the process time amount by pressing again at another 
process. 

[0016] This invention is made in view of the above-mentioned point, and in the 1st bond part, it can 
respond also to a narrow electrode pitch and aims at offering the wirebonding equipment and the 
wirebonding approach of obtaining sufficient bonding strength in the 2nd bond part. 
[0017] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in this 
invention, it is characterized by providing each means expressed below. 

[0018] Invention according to claim 1 is wirebonding equipment which connects between the electrode 
of mounted components, and the electrodes of a mounting substrate by the bonding wire using a 
capillary. The inside capillary formed in a configuration which said capillary has a breakthrough for 
bonding wire supply at the core, the amount of point presses a bonding wire, and it joins, It has the 
outside capillary equipped with the point which has the breakthrough which holds said inside capillary 
and has a bigger outer diameter than the outer diameter for said point of said inside capillary. Said inside 
capillary is arranged movable within said breakthrough of said outside capillary. Bonding can be 
performed after the amount of [ of said inside capillary ] said point has carried out predetermined 
distance projection from the point of said outside capillary. And it is characterized by the ability to 
perform bonding simultaneously by both said inside capillaries and said outside capillaries by displacing 
said outside capillary relatively to said inside capillary. 
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[0019] Moreover, invention according to claim 2 is wirebonding equipment according to claim 1, said 
inside capillary and said outside capillary are connected, it has further the elastic member which 
transmits the external force which acts on said outside capillary to said inside capillary, and a part for 
said point of said inside capillary is characterized by carrying out predetermined distance projection 
from the point of said outside capillary in the condition that external force is not acting. 
[0020] Moreover, invention according to claim 3 is wirebonding equipment according to claim 1 , and an 
outside capillary is independently characterized by the movable thing by said outside capillary's being 
supported by the 1st arm, and being movable by moving the 1st arm, and said inside capillary's being 
supported by the 2nd arm, and moving the 2nd arm. 

[0021] Moreover, invention according to claim 4 is the wirebonding approach which connects between 
the electrode of mounted components, and the electrodes of a mounting substrate by the bonding wire. 
The process which presses a bonding wire to the electrode of mounted components by part for the point 
of an inside capillary, and is joined, The process which moves said inside capillary onto the electrode of 
a mounting substrate while letting out wirebonding from the head of said inside capillary, While 
pressing a bonding wire to the electrode of a mounting substrate by part for the point of said inside 
capillary and joining It is characterized by displacing relatively the outside capillary prepared so that 
said inside capillary might be surrounded to said inside capillary, and having the process which presses 
Bondi GUWAIYA to the electrode of a mounting substrate by the head of said outside capillary, and is 
joined. 

[0022] Moreover, invention according to claim 5 is the semiconductor device with which mounted 
components were mounted in the mounting substrate. The electrode of said mounted component is 
connected by the bonding wire to the electrode of said mounting substrate, and the amount of [ of the 
bonding wire in the electrode of said mounting substrate ] joint A part for this outside joint is 
characterized by being formed without a location gap to a part for this inside joint including a part for a 
part for an inside joint, and the outside joint located in the perimeter for this inside joint. Each above- 
mentioned means acts as follows. 

[0023] Since a bonding wire is pressed and joined [ according to invention claim 1 and given in four ] 

by the outside capillary with a large outer diameter in addition to an inside capillary, a big plane-of- 

composition product can be obtained and sufficient bonding strength can be obtained. 

[0024] Moreover, the physical relationship with an inside capillary and an outside capillary horizontal 

only by carrying out vertical migration relatively does not change. Therefore, the physical relationship 

with always same the press part (a part for a joint) by the inside capillary and the press part (a part for a 

joint) by the outside capillary formed in the outside is maintained, and a location gap is not caused. 

Therefore, exact and uniform bonding strength can be obtained in a part for all joints. 

[0025] Moreover, since the press (junction) by the outside capillary is performed almost simultaneous in 

the same process as the press (junction) by the inside capillary, bonding time amount does not become 

longer than the usual bonding time amount, either. 

[0026] Moreover, according to invention according to claim 2, an inside capillary can be pressed to a 
part for a joint only by connecting an inside capillary and an outside capillary by the elastic member, 
and moving to the part which joins an outside capillary. Therefore, easy structure can perform bonding 
actuation of both an inside capillary and an outside capillary. 

[0027] Moreover, according to invention according to claim 3, the thrust for the junction over the 
electrode of mounted components and the thrust for the junction over the electrode of a mounting 
substrate can be independently adjusted to arbitration, and the positive junction by the optimal thrust can 
be attained. Moreover, if the 2nd arm which supports the 1st arm and outside capillary which support an 
inside capillary is formed as an ultrasonic horn, a supersonic wave can be independently impressed to 
both an inside capillary and an outside capillary, and the positive junction by the supersonic wave with 
optimal mounted components and mounting substrate can be attained. 

[0028] Moreover, according to invention according to claim 5, since it is formed by the physical 
relationship with always same a part for a part for an inside joint, and an outside joint, uniform bonding 
strength can be obtained to all the electrodes of a mounting substrate, and the dependability of a 
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semiconductor device improves. 
. [Embodiment of the Invention] Next, the gestalt of operation of this invention is explained with a 
drawing. 

[0029] a part of capillary 10 where drawing 4 is prepared in the wirebonding equipment by the gestalt of 
operation of the 1st of this invention — it is a cross-section side elevation. 

[0030] A capillary 10 consists of an inside capillary 12 and an outside capillary 14. The outside capillary 
14 has the same appearance as the conventional capillary shown in drawing 3 (a), and breakthrough 14a 
is formed along with the longitudinal direction medial axis. Breakthrough 14a is formed according to the 
appearance of the inside capillary 12, and the inside capillary 12 is movable to shaft orientations in 
breakthrough 14a. In addition, in drawing 4 , the outside capillary 14 is shown as a cross section. 
[003 1] The inside capillary 12 has the same appearance as the bottleneck mold capillary shown in 
drawing 3 (b), and point part 12a of the thin diameter projects from the head of the outside capillary 14. 
[0032] Flange 12b is formed in the edge of the opposite hand of point part 12a of the inside capillary 12. 
The outer diameter of flange 12b is almost the same as that of the appearance of the outside capillary 14. 

[0033] The coil spring 16 is formed between flange 12b of the inside capillary 12, and the edge of the 
outside capillary 14. That is, the end of a coil spring 16 is fixed to flange 12b of the inside capillary 12, 
and the other end is being fixed to the edge of the outside flange 14. 

[0034] Although the bonding wire 2 is not shown in drawing 4 , it is inserted in breakthrough 12c 
prepared in the core of the inside capillary 12 from a flange 12 side, extends from point part 12a, and 
bonding is presented with it. 

[0035] In the capillary 10 of an above-mentioned configuration, bonding actuation is performed by 
carrying out vertical migration (or turning) of the arm in support of the outside capillary 14 by the arm 
18. When the outside capillary 14 is supported so that a longitudinal direction may become vertical, the 
inside capillary is constituted so that it may become a location as shown in drawing 4 . Namely, point 
part 12a of the inside capillary 12 will be in the condition of having projected greatly from the head of 
the outside capillary 14. 

[0036] In addition, although the device in which the wirebonding equipment by the gestalt of this 
operation moves the arm 18 other than the above-mentioned capillary 10, the device which supplies a 
bonding wire 2, the device which forms a ball in a bonding wire 2 are established, these devices are the 
same configurations as usual, and the graphic display is omitted. 

[0037] Next, the bonding actuation at the time of using the capillary 10 shown in drawing 4 is explained, 
referring to drawing 5 thru/or drawing 7 . Drawin g 5 (a) shows the condition of the capillary 10 at the 
time of forming the 1st bond, and drawing 5 (b) shows the condition of the capillary 10 at the time of 
forming the 2nd bond part. In addition, in drawing 5 , the condition of having seen through the bonding 
wire 2 and the inside capillary 12 is shown. 

[0038] In the wirebonding equipment using the capillary 10 by the gestalt of this operation, formation of 
the 1st bond is performed only using the inside capillary 12, and, in addition to the inside capillary 12, 
the outside capillary 14 also uses it by formation of the 2nd bond. Usually, the thrust by the capillary at 
the time of the 1st bond formation is smaller than the thrust of the capillary in the 2nd bond. So, with the 
gestalt of this operation, the thrust to the inside capillary 12 used for the 1st bond is applied to the inside 
capillary 12 through the outside capillary 14 and a coil spring 16 from an arm 18. 
[0039] The condition which shows in drawing 5 (a) is in the condition which forms the 1st bond by the 
capillary 10, and only point part 12a of the inside capillary 12 is pressing the ball formed at the head of a 
bonding wire 2 to electrode la of the IC chip 1 as mounted components. Drawing 6 is drawing 
expanding and showing the 1st bond part in the condition of drawing 5 (a). In this condition, a coil 
spring 16 is in the condition pulled slightly, and thrust is applied to the inside capillary 12 according to 
the force of a coil spring 16. In addition, in the case of the 1st bond formation, a ball is formed at the 
head of a bonding wire 2 as usual, and in case it is the 1st bond, heating at an external heater is 
performed to application of pressure and coincidence. 

[0040] In the condition which shows in drawing 5 (a), although point 12a of the inside capillary 12 
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enters in the outside capillary 14 slightly, it still projects greatly from the head of the outside capillary 
14. For this reason, the outside capillary 14 does not contact the bonding wire for the adjoining bonding 
area. That is, bonding can be performed certainly, without contacting the bonding wire of the adjoining 
bonding area, even if it is IC chip of a narrow inter-electrode pitch since formation of the 1st bond is 
performed only by point part 12a of the inside capillary 12 with a small outer diameter. 
[0041] After formation of the 1st bond is completed, it is moved upwards and a capillary 10 is moved to 
the formation location of the 2nd bond. If a capillary 10 arrives at the 2nd bond formation location, an 
arm 18 will descend and a bonding wire 2 will be first pressed by the electrode 4 of a mounting substrate 
by the inside capillary 12. By moving an arm 18 caudad succeedingly, the outside capillary 14 moves 
caudad and it will be in the condition that it is eventually shown in drawing 5 R> 5 (b) and drawing 7 . 
That is, some bonding pads 3 which it was pressed by point part 12a of the inside capillary 12, and were 
protruded are pressed by the outside capillary 14. In addition, heating at an external heater is performed 
to application of pressure and coincidence as usual in the case of the 2nd bond formation. Moreover, it is 
good also as forming an arm 1 8 so that it may function as an ultrasonic horn, and impressing a 
supersonic wave simultaneously. 

[0042] As mentioned above, in the above-mentioned 2nd bond formation, since a bonding wire 2 is 
pressed and joined by the outside capillary 14 with a large outer diameter in addition to the inside 
capillary 12, a big plane-of-composition product can be obtained and sufficient bonding strength can be 
obtained. 

[0043] Moreover, the physical relationship with the inside capillary 12 and the outside capillary 14 
horizontal only by sliding up and down relatively does not change. Therefore, the physical relationship 
with always same the press part (a part for a joint) by the inside capillary 12 and the press part (a part for 
a joint) by the outside capillary 14 formed in the outside is maintained, and a location gap is not caused. 
Therefore, exact and uniform bonding strength can be obtained in a part for all joints. 
[0044] Moreover, since the press (junction) by the outside capillary 14 in the 2nd bond formation is 
performed almost simultaneous in the same process as the press (junction) by the inside capillary, 
bonding time amount does not become longer than the usual bonding time amount, either. 
[0045] Moreover, the capillary 10 by the gestalt of this operation connects the inside capillary 12 and an 
outside capillary by the coil spring 16, only moves an outside capillary, and can apply thrust also to an 
inside capillary, therefore, easy structure — both the inside capillary 12 and the outside capillary 14 — 
bonding actuation can be performed. In addition, a coil spring 16 can use metal flat spring, rubber 
material, etc. that what is necessary is just the elastic member which can generate the suitable hauling 
force. 

[0046] Next, the gestalt of operation of the 2nd of this invention is explained. Drawing 8 is the side 
elevation of the capillary prepared in the wirebonding equipment by the gestalt of operation of the 2nd 
of this invention, and an arm. 

[0047] Although the capillary 20 shown in drawing 8 is the same configuration as the above-mentioned 
capillary 10, it differs in that the coil spring 16 is not formed. With the gestalt of this operation, the 
inside capillary 12 is attached in the arm 22 instead of forming a coil spring 16. That is, vertical 
migration of the inside capillary 12 and the outside capillary 14 can be independently carried out by 
moving the inside capillary 12 by the arm 22. 

[0048] According to such a configuration, the thrust at the time of the 1st bond formation and the thrust 
at the time of the 2nd bond formation can be adjusted to arbitration, and the positive junction by thrust 
with optimal 1st bond and 2nd bond can be attained. 

[0049] Moreover, if an arm 1 8 and an arm 20 are formed as an ultrasonic horn, a supersonic wave can be 
independently impressed to both the inside capillary 12 and the outside capillary 14, and the positive 
junction by the supersonic wave with optimal 1st bond and 2nd bond can be attained. 
[0050] Since the semiconductor device manufactured using the wirebonding equipment by the gestalt of 
above-mentioned operation performs bonding (the 1st bond) to the electrode of mounted components 
(IC chip) using an inside capillary with a thin head, even if it is a narrow electrode pitch, it can perform 
bonding certainly. Moreover, since bonding (the 2nd bond) to the electrode of a mounting substrate is 
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performed using simultaneously the outside capillary of the thick path which was prepared in the outside 
in addition to the capillary with a thin head, a big plane-of-composition product can be obtained to the 
electrode of a mounting substrate, and positive junction is attained. Since it is formed by the physical 
relationship with always same a part for a part for the joint by the inside capillary, and the joint by the 
outside capillary, uniform bonding strength can be obtained to all the electrodes of a mounting substrate, 
and the dependability of a semiconductor device improves. 

[Effect of the Invention] According to this invention, the various effectiveness described below is 
realizable like ****. Since a bonding wire is pressed and joined [ according to invention claim 1 and 
given in four ] by the outside capillary with a large outer diameter in addition to an inside capillary, a 
big plane-of-composition product can be obtained and sufficient bonding strength can be obtained. 
[0051] Moreover, the physical relationship with an inside capillary and an outside capillary horizontal 
only by carrying out vertical migration relatively does not change. Therefore, the physical relationship 
with always same the press part (a part for a joint) by the inside capillary and the press part (a part for a 
joint) by the outside capillary formed in the outside is maintained, and a location gap is not caused. 
Therefore, exact and uniform bonding strength can be obtained in a part for all joints. 
[0052] Moreover, since the press (junction) by the outside capillary is performed almost simultaneous in 
the same process as the press (junction) by the inside capillary, bonding time amount does not become 
longer than the usual bonding time amount, either. 

[0053] Moreover, according to invention according to claim 2, an inside capillary can be pressed to a 
part for a joint only by connecting an inside capillary and an outside capillary by the elastic member, 
and moving to the part which joins an outside capillary. Therefore, easy structure can perform bonding 
actuation of both an inside capillary and an outside capillary. 

[0054] Moreover, according to invention according to claim 3, the thrust for the junction over the 
electrode of mounted components and the thrust for the junction over the electrode of a mounting 
substrate can be independently adjusted to arbitration, and the positive junction by the optimal thrust can 
be attained. Moreover, if the 2nd arm which supports the 1st arm and outside capillary which support an 
inside capillary is formed as an ultrasonic horn, a supersonic wave can be independently impressed to 
both an inside capillary and an outside capillary, and the positive junction by the supersonic wave with 
optimal mounted components and mounting substrate can be attained. 

[0055] Moreover, according to invention according to claim 5, since it is formed by the physical 
relationship with always same a part for a part for an inside joint, and an outside joint, uniform bonding 
strength can be obtained to all the electrodes of a mounting substrate, and the dependability of a 
semiconductor device improves. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is wirebonding equipment which connects between the electrode of mounted components, 
and the electrodes of a mounting substrate by the bonding wire using a capillary. Said capillary The 
inside capillary formed in a configuration which has a breakthrough for bonding wire supply at the core, 
and the amount of point presses a bonding wire, and it joins, It has the outside capillary equipped with 
the point which has the breakthrough which holds said inside capillary and has a bigger outer diameter 
than the outer diameter for said point of said inside capillary. Said inside capillary is arranged movable 
within said breakthrough of said outside capillary. Bonding can be performed after the amount of [ of 
said inside capillary ] said point has carried out predetermined distance projection from the point of said 
outside capillary. And wirebonding equipment characterized by the ability to perform bonding 
simultaneously by both said inside capillaries and said outside capillaries by displacing said outside 
capillary relatively to said inside capillary. 

[Claim 2] It is wirebonding equipment characterized by the amount of [ of said inside capillary ] said 
point carrying out predetermined distance projection from the point of said outside capillary in the 
condition that are wirebonding equipment according to claim 1, connect said inside capillary and said 
outside capillary, have further the elastic member which transmits the external force which acts on said 
outside capillary to said inside capillary, and external force is not acting. 

[Claim 3] It is wirebonding equipment characterized by being wirebonding equipment according to 
claim 1 , and an outside capillary being movable independently by being movable, and said inside 
capillary being supported by the 2nd arm, and moving the 2nd arm by said outside capillary's being 
supported by the 1st arm and moving the 1st arm. 

[Claim 4] The process which is the wirebonding approach which connects between the electrode of 
mounted components, and the electrodes of a mounting substrate by the bonding wire, presses a bonding 
wire to the electrode of mounted components by part for the point of an inside capillary, and is joined, 
The process which moves said inside capillary onto the electrode of a mounting substrate while letting 
out wirebonding from the head of said inside capillary, While pressing a bonding wire to the electrode of 
a mounting substrate by part for the point of said inside capillary and joining The wirebonding approach 
characterized by displacing relatively the outside capillary prepared so that said inside capillary might be 
surrounded to said inside capillary, and having the process which presses Bondi GUWAIYA to the 
electrode of a mounting substrate by the head of said outside capillary, and is joined. 
[Claim 5] Mounted components are the semiconductor devices mounted in the mounting substrate, and 
the electrode of said mounted component is connected by the bonding wire to the electrode of said 
mounting substrate. A part for this outside joint is a semiconductor device characterized by being the 
location which does not have a location gap to a part for this inside joint including a part for the outside 
joint to which it is located in the perimeter for a part for an inside joint, and this inside joint by the 
amount of [ of the bonding wire in the electrode of said mounting substrate ] joint. 
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